‘JPA, WY S W 2 E ChinJ Pharm Anal 2025,45(1) .81 -

Rt o FEHEE B HIF RS 5 W RS
RN SN ST T AN PO ST AN TR T

(1R IR 220 204 iigs ey, I 510632; 2. 483 = JLEE 25 e A3 FRZA w1, I 518110 )

HE HE: AR PHEABEH o- H) B BFBEERLEEEDZGER D IRAR, Hik: 2oa%K
BRADEHE RR A SKERE ERAANEE e FH 5 R 4 KA B E AT TR RSN TS
IR NH Bk Al €T EAARBUR AT R E £, B A EE S B A AR E A A L LR P
B B E A Ty ik, FILEAL T o— B A ME BRI R A e bk Rk, R ANEM TR E 284 0- FEH
BRI N, L PILEE -3-0- B TEEAARILE X Bo-3"-0- AR TEREG 0947 4] 7E M 1Cso A 5] T
(9.49+1.93 )umol * L™ F= (69.94 + 8.14 )pmol « L', Z5i: AFF R EIT P2 F a— F) H 4 BadpH) 7 69 5
BEL S0 L, A A EAL R 6 E A A A AU RAE T A B,

KW FAL; RO T & MR ; a— F) B FEF B A 5 E MR T AR 4 A ek

FESES:RI17 X ERERIRAD: A ERS:0254-1793 (2025 )01-81-11
doi: 10.16155/j.0254-1793.2024-0404

High-resolution screening of a—glucosidase inhibitors from Polygoni
Cuspidate Rhizoma et Radix”

CHEN Wen-long', HE Jian®, TAO Qi—qi', CHEN Zhi—chao', ZHOU Ling—jia',
CHEN Zhi—xu', JIANG Zheng—jin'", ZHANG Ting—ting' "~

(1. Institute of Pharmaceutical Analysis, College of Pharmacy, Jinan University, Guangzhou 510632, China;
2. China Resources Sanjiu Medical & Pharmaceutical Co., Ltd., Shenzhen 518110, China)

Abstract Objective: To study the bioactive components of the hypoglycemic effect of the traditional Chinese
medicine Polygoni Cuspidate Rhizoma et Radix through its ability to inhibit a—glucosidase activity. Methods:
Four modules: high—performance liquid chromatography system, the nanofraction collector, the channel of bioassay
and high-resolution mass spectrometry were integrated to build a high—throughput bioassay profiling analysis
platform. The preparative liquid chromatography was introduced to apply segmented enrichment to the extract of
Polygoni Cuspidate Rhizoma et Radix, and the rapid screening of o—glucosidase inhibitors from Polygoni Cuspidate

Rhizoma et Radix was realized by optimizing the chromatographic separation conditions, microfluidic fractionation
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collection parameters and bioassaying of enzyme activity in multi—well plates. Results: 28 a—glucosidase inhibitors

were identified from Polygoni Cuspidate Rhizoma et Radix. The inhibitory activities of catechin—3-0-galloyl and
procyanidin B,—3"-0O-gallate were determined with the 1Csy values of (9.49 + 1.93) pmol * L™ and (69.94 + 8.14)
pmol « L', respectively. Conclusion: This study has enabled high—throughput and high-resolution screening

of a—glucosidase inhibitors in traditional Chinese medicine, providing a valuable tool for elucidating the active

components and mechanisms of Polygoni Cuspidate Rhizoma et Radix to lower hyperglycemia.

Keywords: Polygoni Cuspidate Rhizoma et Radix; bioassay profiling analysis platform; diabetes; a—glucosidase

inhibitors; screening of bioactive components; bioactive components
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Fig. 1 The curve of kinetics of a—glucosidase enzyme—catalyzed reaction
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Fig. 2 High-resolution bioassay profiling analysis platform
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Fig. 3 Flowchart for obtaining the bioassay chromatogram

2.7 WA ARSI

B T 1 ] e R i R A 7 I nfE LA A
TR (R, 5 il £ YRR €2 335 X P A 2 IO it 47
e il B, H v I T B T A B A B . IS
FH 7 ik P AL U 1 B 40 mg - mL™ (IR BRI,
HEAT 2 28 TR R A 1 o0 . AR R R AT G 45
5 “71, % F Diamonsil C;5( 250 mm x 4.6 mm, 5 },lm)
o3 A, AR IR AR R E S =, LUK (% 0.1% H R )
(A)-HEECE 0.19% IR ) (B) Ay it sl A, #6 B2 1k
Wi (0~20 min, 25%B; 20~25 min, 25%B — 30%B;
25~30 min, 30%B; 30~45 min, 30%B — 40%B; 45~
55 min, 40%B; 55~70 min, 40%B — 45%B; 70—
80 min, 45%B — 50%B; 80~85 min, 50%B ), ik Ff {4

FL 200 pl, ik 3 mL « min™', AP 280 nm, A
TEPETE I 25 A A B ISR 0~16 min (R0
W G755 2RI R S FREE 2 o

i 458 Q TOF MS/MS 437 LA 7 85 F 15 =X
AT, B T IRIE B O/ 550 °C ; Curtain Gas & J1H
0.206 85 MPa; & T i 44K 1 4 0.379 225 MPa; & 1
JRAAKR 2 2 0.344 75 MPa; B FBUSTHLUE A —4.5 kV;
TOF MS FHH5 1 AL A 50~1 500, 155 R[] A
0.15 s, HHERE RN ~10 eV (REFERERET N £0eV ) ;
TOF MS/MS 414 1) o1 5ty [ -y 50~1 500, 414 1 (7]
[ &R 0.05 s, Rl RE A —40 eV (Al fig i 7 A ok
+15eV ),
2.8 FEARE TE DA

g bk A FR IR 0 4 “2.67 TR 5 5E o 7
AP REI R TG , S5 R 1 R FRALSHRIGH
PEXT o FE A WE T B B A M EIEA, b LR &

BRI MR = O SE R F £ R TR ER 7 12

Bttt e 2o

F1 ERZERNEBAEELR
Tab.1 Comparison of the activity of each extract of

Polygoni Cuspidate Rhizoma et Radix

FEd (sample ) 1Cso
IKHEE) ( water extract ) (129.25+8.08 ) ug* mL™"
1E TEEHRHU ( n-butanol extract ) >1 mg*mlL™
LR TRFEI (ethyl acetate extract ) (13.76 +0.27 ) pg * mL™'

2.9 JRBLCTR CERERALIG A

2.9.1 {ETEGUIERIHRIN K SO R 3l 7 IR
ARG EAR B3 2 THEA 2] 4 H e, P50
T EARVE R R E] 4. fy “2.57 J5TAT 8| b X
O S [E] Sy W A A 1D Al 0 A5 0 Dt ) 4]
4a JIT 7R, FERL LR LR AL B2 U 4 376 3% 14T P
AU E] 16 15 1k g, L H 06 I ] 3= 2248 i fE Rl
30 min, 1 5 ~9 51 ' 67 WA P W2 22 /5 T2 I 1) B P
FEAE Z2 AL B, SO 2k 22 EEFI SERT 30 min JF
JRBIFFE, IFEEXS 15 ~9 Sl Itk — 2L i 704
292 M Gl R 2R ZHRJZ AR
Yy T s B4 A% T, 45 5 AR O SCIR SO 1) A5 e T LE
B, A SN T 28 AN TEAE Y o A1 480 M 0 o
7, ZERNIE 5 s (RhEfF R 2.3),

293 JRMLZRROBRERB S ENT  RIERZ
Tl B (35 B AR SR R AL BT H5cdis | il 3k
HAHE R

RO



.86 - 254 4 B 22 & ChinJ Pharm Anal 2025.45(1) JPA
—— 16 mg* mL" —— 16 mg* mL"
—12 mg'mL'l a —12 mg;'mL'1 b
4A8mg'mL'I 3——8mg'mL"

J312% (inhibition rate ) /%

0 10 20 30 40 50 60
t/min
4 ENZBZERBMENSEET ()5 (b) BiEEEE

W12 (inhibition rate ) /%

56 7 8 oll 12 1415 161718

40

t/min

60

0 20 80

Fig. 4 Activity profile of ethyl acetate extract before(a) and after(b) the segmented enrichment technique from Polygoni Cuspidate Rhizoma et

Radix
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Fig. 5 Structures of active ingredients from Polygoni Cuspidate Rhizoma et Radix ethyl acetate extract
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